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(57) ABSTRACT

A data processing method by a data sending apparatus is
described. The method includes receiving a data packet from
a PDCP layer, where the data packet is used as an RLC SDU.
The method further includes encapsulating the RLC SDU
into at least one RLC PDU, where each RLC PDU includes
a header and a payload. The payload carries data from a
single RLLC SDU. It can be learned that a transmit end no
longer performs concatenation processing at the RLC layer
on the data packet. In this way, concatenation processing at
the transmit end is reduced, and processing complexity and
processing latency are further reduced. In addition, process-
ing at a receive end also becomes simpler and more efficient.
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DATA PROCESSING METHOD, APPARATUS,
AND SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 16/371,903, filed on Apr. 1, 2019, which
is a continuation of International Application No. PCT/
CN2017/105044, filed on Sep. 30, 2017, which claims
priority to Chinese Patent Application No. 201610873599.9,
filed on Sep. 30, 2016. All of the afore-mentioned patent
applications are hereby incorporated by reference in their
entireties.

TECHNICAL FIELD

[0002] This application relates to the field of communica-
tions technologies, and in particular, to a data processing
method, apparatus, and system.

BACKGROUND

[0003] With development of wireless communications
technologies, performance, such as a peak rate and system
bandwidth, of a wireless network is improved continuously,
and service experience brought to users is getting better and
better. Therefore, wireless communication gains increas-
ingly wider application. Expansion of the application of
wireless communication brings more service data to the
wireless network. Therefore, higher requirements are raised
for data processing efficiency of a data transmit end and a
data receive end.

SUMMARY

[0004] In view of this, this application provides a data
processing method, apparatus, and system, so as to improve
data processing efficiency.

[0005] According to a first aspect, a data processing
method is provided. The method is performed by a data
sending apparatus and includes the following steps: receiv-
ing a data packet from a Packet Data Convergence Protocol
(PDCP) layer, where the data packet is used as a Radio Link
Control (RLC) service data unit (SDU); and encapsulating
the RLLC SDU into at least one RLC protocol data unit
(PDU), where each the RLC PDU encapsulated at an RLC
layer by the data sending apparatus includes a header and a
payload, and the payload is used to carry data from a single
RLC SDU.

[0006] According to a second aspect, a data processing
apparatus is provided, located at a transmit end and includ-
ing means or units configured to perform the steps in the first
aspect.

[0007] According to a third aspect, a data processing
apparatus is provided, including a processor and a memory.
The memory is configured to store a program, and the
processor invokes the program stored in the memory, to
perform the method provided in the first aspect of this
application.

[0008] According to a fourth aspect, this application pro-
vides a data processing apparatus, including at least one
processing element (or chip) configured to perform the
method in the first aspect.

[0009] According to a fifth aspect, this application pro-
vides a program. The program is used to perform the method
in the first aspect when being executed by a processor.
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[0010] According to a sixth aspect, a program product is
provided, for example, a computer readable storage
medium, including the program in the fifth aspect.

[0011] According to a seventh aspect, a data processing
method is provided. The method is performed by a data
receiving apparatus and includes the following steps: receiv-
ing, at an RLC layer, a data packet from a MAC layer, where
the data packet includes an RLC PDU, the RLC PDU
includes a header and a payload, and the payload is used to
carry data from a single RLC SDU; and when determining,
based on the header of the RLC PDU, that the payload of the
RLC PDU is a complete RLC SDU, obtaining the RLC
SDU, and sending the RL.C SDU to a PDCP layer; and/or
when determining, based on the header of the RLC PDU,
that the payload of the RL.C PDU is a segment of an RL.C
SDU, obtaining all segments of the RLC SDU, restoring all
the segments to the RLC SDU, and sending the RL.C SDU
to a PDCP layer.

[0012] According to an eighth aspect, a data processing
apparatus is provided, located at a receive end and including
means or units configured to perform the steps in the seventh
aspect.

[0013] According to a ninth aspect, a data processing
apparatus is provided, including a processor and a memory.
The memory is configured to store a program, and the
processor invokes the program stored in the memory, to
perform the method provided in the seventh aspect of this
application.

[0014] According to a tenth aspect, this application pro-
vides a data processing apparatus, including at least one
processing element (or chip) configured to perform the
method in the seventh aspect.

[0015] According to an eleventh aspect, this application
provides a program. The program is used to perform the
method in the seventh aspect when being executed by a
processor.

[0016] According to a twelfth aspect, a program product is
provided, for example, a computer readable storage
medium, including the program in the eleventh aspect.
[0017] In the foregoing aspects, that the payload of the
RLC PDU is used to carry data from a single RLC SDU
means that even if the RLC PDU can accommodate more
than one RLC SDU or more than one segment of an RL.C
SDU, a payload of each the RL.C PDU is used to carry only
data from a single RLC SDU. In other words, the data
sending apparatus does not perform concatenation process-
ing at the RLC layer on data packets.

[0018] It can be learned that in a process where the data
sending apparatus encapsulates, at the RLC layer, the RLC
SDU into the RLC PDU, the payload of each assembled
RLC PDU is used to carry the data from a single RLC SDU.
In other words, the payload of the RLLC PDU does not
include data of another RL.C SDU. That is, the data sending
apparatus no longer performs concatenation processing at
the RLC layer on RLC SDUs. In this way, concatenation
processing at the transmit end can be reduced, and process-
ing complexity and processing latency can be reduced.
[0019] In addition, the receive end may reorder, at the
RLC layer, segments of a single RLC SDU only, without a
need to reorder RLC SDUs. Therefore, processing at the
receive end can be simplified, and processing complexity
and processing latency at the receive end can be reduced.
[0020] In the foregoing aspects, the header of the RLC
PDU includes a segment indicator (SI) field, used to indicate
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what is encapsulated into the RLC PDU where the SI field
is located is a complete RLC SDU or a segment of an RL.C
SDU.

[0021] Optionally, the SI field includes two bits, and
values of the SI field are described as follows:

[0022] a first value is used to indicate that what is encap-
sulated into the RLC PDU where the SI field is located is a
complete RLC SDU, a second value is used to indicate that
what is encapsulated into the RLC PDU where the SI field
is located is a first segment of an RLLC SDU, a third value
is used to indicate that what is encapsulated into the RL.C
PDU where the SI field is located is a middle segment of an
RLC SDU, and a fourth value is used to indicate that what
is encapsulated into the RLC PDU where the SI field is
located is a last segment of an RLC SDU; or a first value is
used to indicate that what is encapsulated into the RLC PDU
where the SI field is located is a complete RLC SDU, and a
second value is used to indicate that what is encapsulated
into the RLC PDU where the SI field is located is a last
segment of an RLC SDU.

[0023] Optionally, the SI field includes one bit, and values
of the SI field are described as follows:

[0024] a first value is used to indicate that what is encap-
sulated into the RLC PDU where the SI field is located is a
complete RL.C SDU or indicate that what is encapsulated
into the RLC PDU where the SI field is located is a last
segment of an RLC SDU, and a second value is used to
indicate that what is encapsulated into the RL.C PDU where
the SI field is located is a first segment or a middle segment
of an RLC SDU.

[0025] In the foregoing aspects, the header of the RLC
PDU further includes a segment offset (SO) field, used to
indicate a byte offset, of a first byte in a payload of the RL.C
PDU where the SO field is located, within an RLC SDU to
which the payload belongs.

[0026] In the foregoing aspects, the header of the RLC
PDU further includes a sequence number (SN) field, and
when one RLC SDU is encapsulated into a plurality of RLC
PDUs, SNs in SN fields in headers of the plurality of RL.C
PDUs are the same.

[0027] Optionally, the SN field may be used to indicate an
RLC SDU to which data transmitted in the RLC PDU where
the SN field is located belongs.

[0028] Optionally, an SN in the SN field is configured by
the PDCP layer.

[0029] In the foregoing aspects, the header of the RLC
PDU further includes a length indicator (LI) field, used to
indicate a length of a payload in the RLLC PDU where the LI
field is located.

[0030] In the foregoing aspects, the header of the RLC
PDU further includes a data/control field, used to indicate
whether a data packet or a control packet is transmitted in
the RLC PDU where the data/control field is located.
[0031] In the first aspect to the sixth aspect, a process
where the data sending apparatus encapsulates the RLC
SDU into at least one RL.C PDU includes: encapsulating the
RLC SDU into the at least one RLC PDU based on an
indication from a MAC layer; or encapsulating the RL.C
SDU into the at least one RL.C PDU based on a preset RLC
PDU size.

[0032] Correspondingly, a unit that encapsulates the RL.C
SDU into the at least one RLC PDU is configured to:
encapsulate the RLC SDU into the at least one RLC PDU
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based on the indication from the MAC layer; or encapsulate
the RLC SDU into the at least one RLC PDU based on the
preset RLC PDU size.

[0033] In the first aspect to the sixth aspect, the data
sending apparatus may further send an RLC data packet to
the MAC layer. The RLC data packet includes one or more
RLC PDUs. Correspondingly, the data processing apparatus
further includes a unit that performs this step.

[0034] In the first aspect to the sixth aspect, the data
sending apparatus uses the RL.C data packet as a MAC SDU
and encapsulates the MAC SDU into a MAC PDU. The
MAC PDU includes a MAC header and a MAC payload, the
MAC header includes at least one subheader, each sub-
header corresponds to one logical channel, the subheader
includes a first extension field and a second extension field,
the first extension field is used to indicate whether the MAC
PDU further includes another subheader or further includes
data of another logical channel, and the second extension
field is used to indicate whether the MAC PDU further
includes other data of a logical channel corresponding to a
subheader where the second extension field is located.
Correspondingly, the data processing apparatus further
includes a unit that performs this step.

[0035] In the seventh aspect to the twelfth aspect, when
the RLC SDU sent to the PDCP layer does not include a
PDCP sequence number, the data receiving apparatus sends
the SN in the SN field to the PDCP layer. The PDCP
sequence number is a sequence number allocated to the
PDCP PDU when the transmit end assembles the PDCP
PDU.

[0036] In the seventh aspect to the twelfth aspect, when
the RLC data packet includes a plurality of RLC PDUs, the
data receiving apparatus may distinguish between the RL.C
PDUs based on the L1 field.

[0037] In the seventh aspect to the twelfth aspect, when
the RLC layer uses an unacknowledged mode (UM), the
data receiving apparatus maintains, at the RLC layer, a
reordering window, and the data processing method further
includes: when a first RLC PDU is out of the reordering
window and the first RLC PDU includes a segment of an
RLC SDU that fails to be reassembled, discarding, by the
data receiving apparatus, all received RLC PDUs corre-
sponding to the RLC SDU that fails to be reassembled.
Correspondingly, the data processing apparatus further
includes a unit configured to perform this step.

[0038] Optionally, the data receiving apparatus may notify
the PDCP layer of the discarded RLC SDU. Correspond-
ingly, the data processing apparatus further includes a unit
configured to perform this step.

[0039] In the seventh aspect to the twelfth aspect, when
SNs of received RLC PDUs are discontinuous, the data
receiving apparatus starts a timer at a first discontinuous
position. The timer may be referred to as an associated timer.
Before the timer expires, when RLLC PDUs that include
missing SN are received, the data receiving apparatus stops
the timer. When the timer expires, that is, RLC PDUs that
include missing SNs are not received before the timer
expires, the data receiving apparatus moves a lower edge of
the reordering window to a position of an SN corresponding
to the first discontinuous position, namely, a position of an
SN corresponding to a first RLC SDU that is not delivered
to an upper layer. The SN is referred to as a first SN.
[0040] Optionally, the data receiving apparatus discards an
RLC PDU that is not delivered to the PDCP layer and whose
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SN is before the first SN. Further, optionally, the data
receiving apparatus notifies the PDCP layer of an SN of an
RLC SDU corresponding to the discarded RLC PDU.
[0041] In the seventh aspect to the twelfth aspect, before
the receiving, by a data receiving apparatus, a data packet
from a MAC layer, the method further includes: obtaining,
at the MAC layer, a MAC SDU based on a format of a MAC
PDU, and using the MAC SDU as the data packet sent to the
RLC layer. The format of the MAC PDU is as follows:
[0042] The MAC PDU includes a MAC header and a
MAC payload, the MAC header includes at least one sub-
header, each subheader corresponds to one logical channel,
the subheader includes a first extension field and a second
extension field, the first extension field is used to indicate
whether the MAC PDU further includes another subheader
or further includes data of another logical channel, and the
second extension field is used to indicate whether the MAC
PDU further includes other data of a logical channel corre-
sponding to a subheader where the second extension field is
located.

[0043] According to a thirteenth aspect, an RLC PDU
structure is provided. The RLC PDU includes a header and
a payload, and the payload is used to carry data from a single
RLC SDU.

[0044] The header of the RLC PDU is the same as that in
the foregoing descriptions.

[0045] According to a fourteenth aspect, a data processing
method is provided. The method is performed by a data
sending apparatus and includes the following steps: receiv-
ing an RL.C data packet from an RLC layer, where the RL.C
data packet includes at least one RL.C PDU; and using the
RLC data packet as a MAC SDU and encapsulating the
MAC SDU into a MAC PDU, where the MAC PDU
includes a MAC header and a MAC payload, the MAC
header includes at least one subheader, each subheader
corresponds to one logical channel, the subheader includes
a first extension field (E field) and a second extension field
(H field), the first extension field is used to indicate whether
the MAC PDU further includes another subheader or further
includes data of another logical channel, and the second
extension field is used to indicate whether the MAC PDU
further includes other data of a logical channel correspond-
ing to a subheader where the second extension field is
located.

[0046] According to a fifteenth aspect, a data processing
method is provided. The method is performed by a data
receiving apparatus and includes the following steps: receiv-
ing a MAC PDU from a PDCP layer; obtaining a MAC SDU
based on a format of the MAC PDU; and sending the MAC
SDU to an RLC layer. The format of the MAC PDU is as
follows: The MAC PDU includes a MAC header and a MAC
payload, the MAC header includes at least one subheader,
each subheader corresponds to one logical channel, the
subheader includes a first extension field (E field) and a
second extension field (H field), the first extension field is
used to indicate whether the MAC PDU further includes
another subheader or further includes data of another logical
channel, and the second extension field is used to indicate
whether the MAC PDU further includes other data of a
logical channel corresponding to a subheader where the
second extension field is located.

[0047] According to a sixteenth aspect, a data processing
apparatus is provided, located at a transmit end and includ-
ing means or units configured to perform the steps in the
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fourteenth aspect. Alternatively, a data processing apparatus
is provided, located at a receive end and including means or
units configured to perform the steps in the fifteenth aspect.

[0048] According to a seventeenth aspect, a data process-
ing apparatus is provided, located at a transmit end and
including a processor and a memory. The memory is con-
figured to store a program, and the processor invokes the
program stored in the memory, to perform the method
provided in the fourteenth aspect of this application. Alter-
natively, a data processing apparatus is provided, located at
a receive end and including a processor and a memory. The
memory is configured to store a program, and the processor
invokes the program stored in the memory, to perform the
method provided in the fifteenth aspect of this application.

[0049] According to an eighteenth aspect, this application
provides a data processing apparatus, located at a transmit
end and including at least one processing element (or chip)
configured to perform the method in the fourteenth aspect.
Alternatively, this application provides a data processing
apparatus, located at a receive end and including at least one
processing element (or chip) configured to perform the
method in the fifteenth aspect.

[0050] According to a nineteenth aspect, this application
provides a program. The program is used to perform the
method in the fourteenth aspect or the fifteenth aspect when
being executed by a processor.

[0051] According to a twentieth aspect, a program product
is provided, for example, a computer readable storage
medium, including the program in the nineteenth aspect.

[0052] It can be learned that in the foregoing solutions,
only one LCD is needed to indicate data of a single logical
channel. Therefore, header overheads at the MAC layer can
be effectively reduced.

[0053] Inthe foregoing aspects, the subheader of the MAC
PDU further includes a logical channel identifier (LCD)
field, used to indicate a logical channel to which a payload
associated with the subheader belongs.

[0054] Inthe foregoing aspects, the subheader of the MAC
PDU further includes a first length indicator field (F field)
and a second length indicator field (L field). The first length
indicator field is used to indicate a length of the second
length indicator field, and the second length indicator field
is used to indicate a length of a payload associated with the
subheader where the second length indicator field is located.

[0055] According to a twenty-first aspect, a data process-
ing method is provided. The method is used on a data
sending apparatus, the data sending apparatus maintains, at
a PDCP layer, a PDCP transmit window, and the method
includes: sending, at the PDCP layer by the data sending
apparatus, PDCP PDUs to an RLC layer; and when a
quantity of the sent PDCP PDUs reaches a maximum
quantity of PDCP PDUs that can be accommodated by the
PDCP transmit window, and the data sending apparatus does
not receive a successful feedback at the PDCP layer, stop-
ping, by the data sending apparatus, sending a PDCP PDU.
The success feedback is a status report fed back at the RL.C
layer by the data sending apparatus, indicating that all or
some PDCP PDUs are successfully sent, or the success
feedback is a status report fed back by a data receiving
apparatus, indicating that all or some PDCP PDUs are
successfully received.
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[0056] According to a twenty-second aspect, a data pro-
cessing apparatus is provided, located at a transmit end and
including means or units configured to perform the steps in
the twenty-first aspect.

[0057] According to a twenty-third aspect, a data process-
ing apparatus is provided, including a processor and a
memory. The memory is configured to store a program, and
the processor invokes the program stored in the memory, to
perform the method provided in the twenty-first aspect of
this application.

[0058] According to a twenty-fourth aspect, this applica-
tion provides a data processing apparatus, including at least
one processing element (or chip) configured to perform the
method in the twenty-first aspect.

[0059] According to a twenty-fifth aspect, this application
provides a program. The program is used to perform the
method in the twenty-first aspect when being executed by a
processor.

[0060] According to a twenty-sixth aspect, a program
product is provided, for example, a computer readable
storage medium, including the program in the twenty-fifth
aspect.

[0061] It can be learned that the transmit end may main-
tain, at the PDCP layer, a PDCP transmit window, to control
data packet sending at the PDCP layer. This can effectively
reduce a problem that PDCP SNs are repeated when an
amount of data sent by the transmit end exceeds a range of
data that can be indicated by the PDCP SN, thereby resolv-
ing a problem that a receive end cannot correctly distinguish
and process a plurality of data packets that have same SNs
and that are received at the PDCP layer.

[0062] In the foregoing aspects, a size of the PDCP
transmit window is determined based on a PDCP sequence
number or is preset.

[0063] Further, the size of the PDCP transmit window is
determined based on the following formula: W=(1+1)/2,
where W denotes the size of the PDCP transmit window, and
L denotes a value of a maximum sequence number that can
be indicated by a length of the PDCP sequence number.
[0064] Inthe foregoing aspects, the data sending apparatus
sends, at the PDCP layer, the PDCP sequence number to the
RLC layer. The PDCP PDU carries the PDCP sequence
number, or the PDCP sequence number is independent of the
PDCP PDU. The PDCP sequence number is a sequence
number allocated to the PDCP PDU when the data sending
apparatus assembles the PDCP PDU.

BRIEF DESCRIPTION OF DRAWINGS

[0065] FIG. 1 is a schematic diagram of a communication
scenario according to an embodiment of this application;
[0066] FIG. 2 is a schematic diagram of a user plane
protocol stack followed by communication between a ter-
minal and a RAN device according to an embodiment of this
application;

[0067] FIG. 3 is a schematic diagram of a data processing
method according to an embodiment of this application;
[0068] FIG. 4 is a schematic diagram of a format of an
RLC PDU according to an embodiment of this application;
[0069] FIG. 5 is a schematic diagram of another format of
an RLC PDU according to an embodiment of this applica-
tion;

[0070] FIG. 6 is a schematic diagram of an RLC data
packet according to an embodiment of this application;
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[0071] FIG. 7 is a flowchart of a data processing method
according to an embodiment of this application;

[0072] FIG. 8 is a schematic structural diagram of an
existing MAC PDU;

[0073] FIG. 9 is a schematic structural diagram of a MAC
PDU according to an embodiment of this application;
[0074] FIG. 10 is a schematic structural diagram of a data
processing apparatus according to an embodiment of this
application;

[0075] FIG. 11 is a schematic structural diagram of a data
processing apparatus according to an embodiment of this
application;

[0076] FIG. 12 is a schematic structural diagram of a data
processing apparatus according to an embodiment of this
application;

[0077] FIG. 13 is a schematic structural diagram of a
terminal according to an embodiment of this application;
[0078] FIG. 14 is a schematic structural diagram of a RAN
device according to an embodiment of this application;
[0079] FIG. 15 is a schematic diagram of a method for
configuring a measurement gap parameter according to an
embodiment of this application; and

[0080] FIG. 16 is a schematic diagram of a method for
configuring a measurement gap parameter according to an
embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0081] The following clearly describes the technical solu-
tions in the embodiments of this application with reference
to the accompanying drawings. Apparently, the described
embodiments are merely some but not all of the embodi-
ments of this application. All other embodiments obtained
by persons of ordinary skill in the art based on the embodi-
ments of this application without creative efforts shall fall
within the protection scope of this application.

[0082] In the following description, some terms in this
application are described, to help persons skilled in the art
have a better understanding.

[0083] (1) A terminal, also referred to as user equipment
(UE), is a device providing voice and/or data connectivity
for a user, for example, a handheld device or an in-vehicle
device that have a wireless connection function. Common
terminals include, for example, a mobile phone, a tablet
computer, a laptop computer, a palmtop computer, a mobile
Internet computer (MID), or a wearable device such as a
smart watch, a smart band, or a pedometer.

[0084] (2) A base station, also referred to as a radio access
network (RAN) device, is a device that connects a terminal
to a wireless network, including but is not limited to an
evolved node B (eNB), a radio network controller (RNC), a
node B (NB), a base station controller (BSC), a base
transceiver station (BTS), a home eNodeB (for example,
Home evolved NodeB or Home Node B, HNB), or a
baseband unit (BBU). In addition, the base station may
include a Wi-Fi access point (AP) or the like.

[0085] (3) A unit (or entity) in this application means a
function unit (or entity) or a logical unit (or entity). The unit
may be in the form of software and its function is imple-
mented by using a processor to execute program code, or
may be in the form of hardware.

[0086] (4) “A plurality of” means two or more than two.
The term “and/or” describes an association relationship for
describing associated objects and represents that three rela-
tionships may exist. For example, A and/or B may represent
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the following three cases: Only A exists, both A and B exist,
and only B exists. The character “/” generally indicates an
“or” relationship between the associated objects. A scope
described by using “above” or “below” includes a boundary
point.

[0087] Referring to FIG. 1, FIG. 1 is a schematic diagram
of'a communication scenario according to an embodiment of
this application. As shown in FIG. 1, a terminal 110 accesses
to a wireless network through a RAN device 120, to obtain
a service of an external network (for example, the Internet)
through the wireless network, or to communicate with
another terminal through the wireless network. In a down-
link transmission direction, the RAN device 120 is used as
atransmit end, and the terminal 110 may be used as a receive
end. In an uplink transmission direction, the terminal 110 is
used as a transmit end, and the RAN device 120 is used as
a receive end.

[0088] Communication between the terminal 110 and the
RAN device 120 follows an air-interface protocol. Referring
to FIG. 2, FIG. 2 is a schematic diagram of a user plane
protocol stack followed by communication between a ter-
minal and a RAN device according to an embodiment of this
application. As shown in FIG. 2, the protocol stack includes
a Packet Data Convergence Protocol (PDCP) layer, a Radio
Link Control (RLC) layer, a Media Access Control (MAC)
layer, and a physical (PHY) layer. The PDCP layer, the RL.C
layer, and the MAC layer form a layer-2 (L.2) protocol stack.
[0089] Currently, main functions of the PDCP layer
include encryption/decryption, header compression/header
decompression, integrity protection, and the like. Main
functions of the RL.C layer include segmentation, concat-
enation, reordering, automatic repeat request (ARQ), and the
like. Main functions of the MAC layer include multiplexing,
scheduling, hybrid automatic repeat request (HARD), and
the like.

[0090] In a solution according to an embodiment of this
application, functions of the RLC layer are adjusted, and
when encapsulating a data packet from the PDCP layer, the
RLC layer performs segmentation only and does not per-
form concatenation. In this way, concatenation processing at
the transmit end can be reduced, and processing complexity
and processing latency can be reduced.

[0091] The following provides detailed description with
reference to the accompanying drawings. It may be under-
stood that a transmit end in this embodiment of this appli-
cation may also be referred to as a data sending apparatus,
and a receive end may also be referred to as a data receiving
apparatus.

[0092] Referring to FIG. 3, FIG. 3 is a schematic diagram
of a data processing method according to an embodiment of
this application. As shown in FIG. 3, the method is used at
a transmit end, that is, performed by the transmit end, and
the transmit end may also be referred to as a data sending
apparatus. The method includes the following steps:
[0093] S310. Receive a data packet from a PDCP layer,
and use the data packet as an RLC service data unit (SDU).
[0094] S320. Encapsulate the RL.C SDU into at least one
RLC PDU, where each the RLC PDU includes a header and
a payload, and the payload is used to carry data from a single
RLC SDU.

[0095] In this embodiment and the following embodi-
ments, that the payload of the RL.C PDU is used to carry data
from a single RLC SDU means that even if the RLC PDU
can accommodate more than one RLC SDU or more than
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one segment of an RLLC SDU, a payload of each the RL.C
PDU is used to carry only data from a single RLC SDU. In
other words, the transmit end does not perform concatena-
tion processing at the RLC layer on the data packet.

[0096] It can be learned that in a process where the
transmit end encapsulates, at the RLC layer, the RL.C SDU
into the RLC PDU(s), the payload of each assembled RL.C
PDU is used to carry data from a single RL.C SDU. In other
words, the payload of the RLC PDU does not include data
of another RLLC SDU. That is, the transmit end no longer
performs concatenation processing at the RLC layer on RLC
SDUs. In this way, concatenation processing at the transmit
end can be reduced, and processing complexity and pro-
cessing latency can be reduced.

[0097] In addition, the receive end may reorder, at the
RLC layer, segments of a single RLC SDU only, without a
need to reorder RLC SDUs. Therefore, processing at the
receive end can be simplified. This is described in detail in
the following embodiments.

[0098] When concatenation processing is not performed
on the RLC SDU, the header of the RLC PDU may be
further simplified to reduce header overheads of the RL.C
PDU. Certainly, an RL.C PDU format in existing technology
may still be used, except that larger header overheads are
needed as compared with a simplified RLC PDU format in
this application.

[0099] Referring to FIG. 4, FIG. 4 is a schematic diagram
of'a format of an RL.C PDU according to an embodiment of
this application. As shown in FIG. 4, the RLC PDU includes
a header and a payload, and the payload is used to carry data
from a single RLC SDU. The header is also referred to as a
packet header, including one or more of the following fields:
a data/control (D/C) field, a sequence number (SN) field, a
segment indicator (SI) field, and a segment offset (SO) field.

[0100] The D/C field is used to indicate whether a data
packet or a control packet is transmitted or whether data
information or control information is transmitted in the RL.C
PDU where the D/C field is located. For example, when the
D/C field is 0, a data packet is transmitted in the RLC PDU,
and when the D/C field is 1, a control packet is transmitted
in the RLC PDU, or vice versa. That is, when the D/C field
is 0, a control packet is transmitted in the RLC PDU, and
when the D/C field is 1, a data packet is transmitted in the
RLC PDU. This is not limited in this embodiment.

[0101] The SN field is used to indicate an RLC SDU to
which data transmitted in the RLC PDU where the SN field
is located belongs. In existing technology, each RLC PDU
corresponds to one SN. In this embodiment, each RLC SDU
corresponds to one SN. If one RL.C SDU is divided into a
plurality of segments and encapsulated into a plurality of
RLC PDUs, SNs in these RLC PDUSs are the same. It can be
learned that in this embodiment, the SN field may be used
to indicate a sequence number corresponding to the RLC
SDU to which the data transmitted in the RLC PDU where
the SN field is located belongs.

[0102] It can be learned that one RLLC SDU corresponds to
one SN, and when one RLC SDU is encapsulated into a
plurality of RLLC PDUs for transmission, the plurality of
RLC PDUs use a same SN. In this way, the PDCP layer and
the RLC layer may share one SN to reduce header over-
heads. In addition, this resolves a problem that an SN length
needs to be extended in existing technology because a
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plurality of SN is needed when the RLC SDU is segmented
into a plurality of RLC PDUs, and therefore can also reduce
overheads.

[0103] A length of the SN field may be agreed, or may be
configured by an upper layer, for example, the radio resource
control (RRC) layer. The length of the SN field is not limited
in this embodiment and may be configured or agreed based
on a need, for example, may be five bits or ten bits.
[0104] Optionally, an SN in the SN field may be allocated
by the RLC layer. In this case, the RLC PDU and the PDCP
PDU include their respective SNs. In other words, one RLC
PDU includes two SNs. Optionally, an SN in the SN field
may be configured by the PDCP layer. In other words, an SN
included in the RLC PDU is an SN allocated by the PDCP
layer. In this case, one RLC PDU includes only one SN, and
one RL.C SDU is encapsulated into a plurality of RLC PDUs
that have same SNs. In this way, the PDCP layer and the
RLC layer may share one SN to reduce header overheads. In
addition, this resolves a problem that an SN length needs to
be extended in the existing technology because a plurality of
SNs is needed when the RLC SDU is segmented into a
plurality of RLLC PDUs, and therefore can also reduce
overheads.

[0105] Optionally, at the transmit end, the SN field may be
used to control a position and/or a size of an RLC transmit
window, and perform, based on a status report fed back by
the receive end, an operation such as ARQ retransmission.
At the receive end, the SN field may be used to perform
operations such as reordering, status report feedback, and
RLC SDU reassembly.

[0106] The SI field is used to indicate what is encapsulated
into an RLC PDU where the SI field is located is a complete
RLC SDU or a segment of an RLLC SDU, namely, whether
the payload of the RLC PDU is a complete RL.C SDU or a
segment of an RLC SDU.

[0107] In an implementation, the SI field may include two
bits. Different values represent different meanings. The
following provides an embodiment (embodiment 1).

[0108] 00: indicates no segmentation. Herein, the seg-
mentation means segmentation performed on an RLC
SDU. That is, what is encapsulated into the RLC PDU
is a complete RL.C SDU.

[0109] O1: indicates a first segment. That is, what is
encapsulated into the RLC PDU is a first segment of an
RLC SDU.

[0110] 10: indicates a middle segment. That is, what is
encapsulated into the RLC PDU is a middle segment of
an RLC SDU. The middle segment does not include a
first byte of the RLC SDU, and does not include a last
byte of the RLLC SDU. In other words, the middle
segment is neither a first segment of the RLC SDU nor
a last segment of the RLC SDU.

[0111] 11: indicates a last segment. That is, what is
encapsulated into the RL.C PDU is a last segment of an
RLC SDU.

[0112] In another embodiment (embodiment 2), a corre-
spondence between values of the SI and meanings indicated
by the values may be optimized as follows:

[0113] 00: indicates no segmentation. Herein, the seg-
mentation means segmentation performed on an RLC
SDU. That is, what is encapsulated into the RLC PDU
is a complete RL.C SDU.

[0114] O1: reserved.

[0115] 10: reserved.
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[0116] 11: indicates a last segment. That is, what is
encapsulated into the RLC PDU is a last segment of an
RLC SDU.

[0117] The “reserved” herein means that a meaning of the
value is temporarily not defined.

[0118] In another implementation, the SI field may include
one bit. Different values represent different meanings. The
following provides an embodiment (embodiment 3).

[0119] O: indicates a first segment or a middle segment.
That is, what is encapsulated into the RL.C PDU is a
first segment or a middle segment of an RLC SDU. The
middle segment does not include a first byte of the RLC
SDU, and does not include a last byte of the RL.C SDU.
In other words, the middle segment is neither a first
segment of the RLLC SDU nor a last segment of the
RLC SDU.

[0120] 1: indicates no segmentation or a last segment.
Herein, the segmentation means segmentation per-
formed on an RLC SDU. That is, what is encapsulated
into the RL.C PDU is a complete RLC SDU or what is
encapsulated into the RLC PDU is a last segment of an
RLC SDU.

[0121] It may be understood that a correspondence
between each way of value assignment and a meaning
indicated by each value in the way of value assignment is not
intended to limit this application, and another way of value
assignment may be used in the correspondence. For
example, more bits are used. For another example, in each
way of value assignment, a correspondence between a value
and a meaning of the value may be exchanged.

[0122] The SO field is used to indicate a byte offset, of a
first byte in a payload of the RL.C PDU where the SO field
is located, within an RLC SDU to which the payload
belongs. When the RLC PDU includes a complete RLC
SDU, the first byte in the payload of the RLC PDU is a first
byte of the RL.C SDU, and therefore, the byte offset indi-
cated by the SO field is 0. When the RL.C PDU includes a
segment of an RLC SDU, the byte offset indicated by the SO
field is a byte offset, of a first byte in the segment, within the
RLC SDU. For example, a size of an RL.C SDU is 400 bytes.
It is assumed that the RL.C SDU is divided into two 200-byte
segments. In an RLC PDU where a first segment is located,
a value of the SO field is 0, and in an RLC PDU where a
second segment is located, a value of the SO field is 201.
When the value of the SO field is 0, the SO field may be
spared. In other words, there is no SO field. In this case, it
is considered that the RL.C PDU includes the complete RL.C
SDU, or includes the first segment of the RLC SDU.
[0123] A length of the SO field is not limited in this
application. The length of the SO field may be related to a
size of the RLC SDU or a segment of the RLC SDU, or
related to a size of the payload of the RLC PDU. When the
payload in the RL.C PDU is greater, the SO field needs to be
longer, but the length of the SO field is not directly propor-
tional to the payload in the RL.C PDU. For example, when
the SO field includes one bit, a payload size of a maximum
RLC PDU that can be indicated is 2; or when the SO field
includes two bits, a payload size of a maximum RLC PDU
that can be indicated is 4, and so on. When a 200-byte RLC
PDU payload needs to be indicated, the length of the SO
field needs to be eight bits. The length of the SO field may
be agreed, or may be configured by an upper layer, for
example, an RRC layer. Alternatively, a field, namely, a
length indicator field of the SO field, may be added to the
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header of the RL.C PDU, to indicate the length of the SO
field. For example, a 1-bit field may be used to indicate two
SO lengths, and a 2-bit field may be used to indicate four SO
lengths.

[0124] The SI field may be combined with the SO field to
indicate specific information of the RL.C SDU or a segment
of the RLC SDU that is included in the RLC PDU, to
facilitate reassembly of the RLLC SDU at the receive end.
[0125] In correspondence to embodiment 1 to embodi-
ment 3, embodiments of a combination of the SI field and the
SO field are as follows:

Embodiment 1

[0126] In correspondence to the foregoing embodiment 1,
a way of value assignment of the SI field and meanings of
values of the SI field are the same as those in the foregoing
embodiment 1.

[0127] SI=00, and SO=0, or no SO field: indicates no
segmentation. Herein, the segmentation means seg-
mentation performed on an RLC SDU. That is, what is
encapsulated into the RLLC PDU is a complete RLC
SDU.

[0128] SI=01, and SO=0, or no SO field: indicates a first
segment. That is, what is encapsulated into the RL.C
PDU is a first segment of an RLC SDU.

[0129] SI=10 and SO=M, where M>0: indicates a
middle segment. That is, what is encapsulated into the
RLC PDU is a middle segment of an RLC SDU. A
meaning of the middle segment is the same as the
foregoing description, and details are not described
herein again.

[0130] SI=11 and SO=N, where N>0: indicates a last
segment. That is, what is encapsulated into the RL.C
PDU is a last segment of an RL.C SDU.

Embodiment 2

[0131] In correspondence to the foregoing embodiment 2,
a way of value assignment of the SI field and meanings of
values of the SI field are the same as those in the foregoing
embodiment 2.

[0132] SI=00 and SO=0: indicates no segmentation.
Herein, the segmentation means segmentation per-
formed on an RLLC SDU. That is, what is encapsulated
into the RL.C PDU is a complete RL.C SDU.

[0133] SI=11, and SO=N, where N>0: indicates a last
segment. That is, the RLC PDU includes a last segment
of an RLC SDU.

[0134] SIz00 and SI=11, for example, SI=01 or SI=10,
and SO=M, where M>0: indicates a middle segment.
That is, what is encapsulated into the RLC PDU is a
middle segment of an RLC SDU. A meaning of the
middle segment is the same as the foregoing descrip-
tion, and details are not described herein again.

Embodiment 3

[0135] In correspondence to the foregoing embodiment 3,
a way of value assignment of the SI field and meanings of
values of the SI field are the same as those in the foregoing
embodiment 3.
[0136] SI=0 and SO=0: indicates a first segment. That
is, what is encapsulated into the RLC PDU is a first
segment of an RLC SDU.
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[0137] SI=0and SO=M, where M>0: indicates a middle
segment.
[0138] SI=1 and SO=0: indicates no segmentation.

Herein, the segmentation means segmentation per-
formed on an RLC SDU. That is, what is encapsulated
into the RL.C PDU is a complete RL.C SDU.

[0139] SI=1, and SO=N, where N>0: indicates a last
segment. That is, what is encapsulated into the RLC
PDU is a last segment of an RLC SDU.

[0140] Optionally, the header of the RLC PDU may fur-
ther include a polling field. The polling field is used to
request the RLC layer at the receive end to feed back an RLC
status report. The polling field is the same as that in the
existing technology, and details are not described herein.
[0141] Optionally, the header of the RLC PDU may fur-
ther include at least one reserved field for subsequent
function extension.

[0142] In an implementation, the transmit end may
assemble, at the RLC layer, the RLC PDU based on an
indication from a lower layer, for example, a MAC layer. For
example, when a size indicated by the MAC layer can
accommodate an RLC SDU plus a corresponding RLC
header, the transmit end encapsulates, at the RL.C layer, the
whole RLC SDU into one RLC PDU. The RLC SDU in the
RLC PDU is not segmented, no data of another RLC SDU
is concatenated, and there is no padding greater than one
byte. In other words, the padding is generated for byte
alignment. For another example, when a size indicated by
the MAC layer cannot accommodate an RLC SDU plus a
corresponding RLC header, the transmit end divides the
RLC SDU into a plurality of segments and encapsulates
each segment into one RL.C PDU. Currently, the MAC layer
is used for resource scheduling. A size of a RL.C PDU that
should assembled by the RLC layer or a total size of
plurality of RL.C PDUs that should be assembled by the RLC
layer may be learned based on a resource scheduling situ-
ation of the MAC layer.

[0143] In another implementation, a size of the RLC PDU
may be preset, so that the transmit end may assemble, at the
RLC layer, the RLC PDU based on the preset RLC PDU
size. In this case, the RLC layer may assemble the RLC PDU
in advance before the MAC layer finishes scheduling or
before receiving a size indicated by the MAC layer, and may
directly deliver a corresponding quantity of RL.C PDUs to
the MAC layer after receiving an indication from the MAC
layer, so that a real-time processing time of the RLC layer
is effectively reduced and a data transmission delay is
reduced. The assembly process is similar to the process
where the RLC PDU is assembled based on the indication
from the MAC layer. For example, when the preset RL.C
PDU size can accommodate an RLC SDU plus a corre-
sponding RLC header, the transmit end encapsulates, at the
RLC layer, the whole RLLC SDU into one RL.C PDU. The
RLC SDU in the RLC PDU is not segmented, and no data
of another RLC SDU is concatenated. To enable a size of the
assembled RL.C PDU to be the same as the preset size, in this
case, the transmit end may perform padding at the RLC
layer. Alternatively, padding may not be performed, in other
words, the preset RLC PDU size is a limit value and is
merely used to limit a maximum value of the size of the
assembled RL.C PDU. For another example, when the preset
RLC PDU size cannot accommodate an RLC SDU plus a
corresponding RLC header, the transmit end divides the
RLC SDU into a plurality of segments and encapsulates
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each segment into one RL.C PDU. The transmit end may
segment the RL.C SDU based on the preset RLC PDU size,
so that all sizes of RLC PDUs formed by segments except
a last segment meet the preset RLC PDU size; and for the
last segment, when a size of the last segment is insufficient
to form an RLC PDU of the preset size, padding may be
performed, or padding may not be performed, and this is not
limited herein.

[0144] Referring to FIG. 5, FIG. 5 is a schematic diagram
of another format of an RL.C PDU according to an embodi-
ment of this application. A difference from the RLC PDU
format shown in FIG. 4 is that this format further includes
a length indicator (LI) field, used to indicate a length of a
payload in an RLLC PDU where the LI field is located. That
is, the LI field is used to indicate a length of an SDU or an
SDU segment in the RLC PDU where the LI field is located.
[0145] Optionally, the transmit end may send, at the RL.C
layer, the RLC PDUs one by one to the MAC layer. In this
case, the MAC layer considers each RL.C PDU as one MAC
SDU, and sets one subheader for each MAC SDU to indicate
the MAC SDU. Alternatively, the transmit end may send, at
the RLC layer, a plurality of RL.C PDUs as one RLC data
packet to the MAC layer, as shown in FIG. 6. The MAC
layer uses the RLC data packet as one MAC SDU. There-
fore, only one subheader needs to be added to the MAC SDU
to indicate the MAC SDU, and header overheads of the
MAC layer are reduced. This is described in detail in the
following data processing process at the MAC layer, and
details are not described herein.

[0146] It can be learned that the transmit end sends an
RLC data packet to the MAC layer, and the R[.C data packet
may include one RLLC PDU, or may include a plurality of
RLC PDUs. In addition, data encapsulated in the RLC PDU
included in one RLC data packet may be from one RLC
SDU or may be from a plurality of RL.C SDUs.

[0147] To help persons skilled in the art have a better
understanding, the following provides description with ref-
erence to processing processes at each layer. However, this
is not intended to limit this application. Data processing
units or entities at various layers in this application may be
located on different devices on a RAN side.

[0148] Referring to FIG. 7, FIG. 7 is a flowchart of a data
processing method according to an embodiment of this
application. As shown in FIG. 7, the method includes the
following steps.

[0149] S710. Upper-layer data (a PDCP SDU) reaches a
PDCP layer. At the PDCP layer, a transmit end processes the
data to form a PDCP PDU, and sends the PDCP PDU to an
RLC layer.

[0150] The data processing performed at the PDCP layer
by the transmit end may include one or more operations such
as header compression, encryption, and integrity protection.
This is the same as that in the existing technology. Details
are not described herein.

[0151] Optionally, the transmit end allocates one SN to the
PDCP PDU or associates one SN with the PDCP PDU at the
PDCP layer. The SN may be encapsulated into the PDCP
PDU to be sent to the RLC layer. Alternatively, the SN is not
encapsulated into the PDCP PDU, but is sent with the PDCP
PDU to the RLC layer. Alternatively, the SN is not encap-
sulated into the PDCP PDU, but is separately sent to the
RLC layer, and signaling is used to indicate a correspon-
dence between the SN and the PDCP PDU, that is, indicate
a specific PDCP PDU to which the SN is allocated. To
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distinguish between the SN and an RLC-layer SN, this SN
is referred to as a PDCP SN. The PDCP SN may be the same
as the RL.C-layer SN or different from the RI.C-layer SN.
[0152] Optionally, the transmit end may maintain, at the
PDCP layer, a PDCP transmit window, to control data packet
sending at the PDCP layer. This can effectively reduce a
problem that PDCP SNs are repeated when an amount of
data sent by the transmit end exceeds a range of data that can
be indicated by the PDCP SN, thereby resolving a problem
that a receive end cannot correctly distinguish and process a
plurality of data packets that have same SNs and that are
received at the PDCP layer. After the transmit end consecu-
tively sends, at the PDCP layer, a maximum quantity of
PDCP PDUs that can be accommodated by the PDCP
transmit window, if no status report about successful sending
or successful receiving fed back by a lower layer (for
example, the RLC layer) or the receive end is received, the
transmit end no longer sends any PDCP PDU. When the
transmit end uses an unacknowledged mode (UM) at the
RLC layer, there may be no PDCP transmit window. The
status report about successful sending herein is a status
report fed back at the RLC layer by the transmit end,
indicating that all or some PDCP PDUs are successfully
sent, and the status report about successful receiving is a
status report fed back by the receive end, indicating that all
or some PDCP PDUs are successfully received.

[0153] A size of the PDCP transmit window may be
preconfigured. Alternatively, a size of the PDCP transmit
window may be determined based on an SN length. When
the size of the PDCP transmit window is determined based
on the SN length, the following formula may be used for the
determining: W=(L+1)/2, where W denotes the size of the
PDCP transmit window, and L denotes a value of a maxi-
mum SN that can be indicated by the SN length. For
example, when the SN length is 10 bits, the maximum SN
that can be indicated is 1023. Therefore, the size of the
PDCP transmit window is (1023+1)/2=512.

[0154] S720. The transmit end receives, at the RLC layer,
the PDCP PDU from the PDCP layer, uses the PDCP PDU
as an RLC SDU, processes, at the RLC layer, the RLC SDU
to form an RLC PDU, and sends the RLC PDU to a MAC
layer.

[0155] In the existing technology, the transmit end may
perform, at the RLC layer, two kinds of operations on the
RLC SDU: concatenation and segmentation. In this embodi-
ment, only segmentation processing is retained at the RLC
layer, and concatenation processing is no longer performed
on RLC SDUs. In this way, processing complexity and
processing latency may be reduced. In addition, because the
complexity is reduced, a requirement for an RLC PDU
header is also lowered, and overheads of the RLC PDU
header may be reduced.

[0156] For a process where the RLC layer processes a data
packet from the PDCP layer, refer to the foregoing embodi-
ments, and details are not described herein again.

[0157] Inaddition, an SN in the RLC PDU may be the SN
delivered by the PDCP layer in step S710. In other words,
the SN in the RLC PDU is the same as the PDCP SN. In this
way, the PDCP layer and the RLC layer may share one SN
to reduce header overheads. In addition, this resolves a
problem that an SN length needs to be extended in the
existing technology because a plurality of SNs is needed
when the RLC SDU is segmented into a plurality of RLC
PDUs, and therefore can also reduce overheads.
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[0158] S730. The transmit end receives, at the MAC layer,
an RLC data packet from the RLC layer, uses the RLC data
packet as a MAC SDU, processes, at the MAC layer, the
MAC SDU to form a MAC PDU, which is also referred to
as a transport block (TB), and sends the MAC PDU to a
physical layer.

[0159] It should be noted that the transmit end may
receive, at the MAC layer, RLC data packets from one or
more RLC layers, and each RL.C layer corresponds to one
radio bearer.

[0160] The MAC PDU includes a MAC header and a
MAC payload, the MAC header includes a plurality of
subheaders, and each subheader is used to indicate one MAC
control element (CE) or one MAC SDU.

[0161] Referringto FIG. 8, FIG. 8 is a schematic structural
diagram of an existing MAC PDU. As shown in FIG. 8,
generally, the MAC PDU includes a MAC header and a
MAC payload. The MAC payload includes a MAC SDU
and/or a MAC CE, and optionally, may further include a
padding. For each MAC SDU, there is an associated sub-
header in a MAC header. A common MAC PDU subheader
includes six fields (R/R/E/LCID/F/L) and may have two
forms: one with a 7-bit L field and the other with a 15-bit L
field. For a last subheader, a subheader corresponding to a
MAC control element of a fixed length, and a subheader
corresponding to the padding, four fields (R/R/E/LCID) are
included. R is a reserved bit and is set to “0”. E is used to
indicate whether the MAC header has a plurality of fields.
For example, when E=1, it means that what follows next is
another group of “R/R/E/LCID” fields, and when E=0, it
means that what follows next is the MAC payload. The
logical channel identifier (LCD) is used to identify a logical
channel from which a corresponding RL.C PDU originates.
F is used to indicate a length of the L field. L is used to
indicate a length of the MAC SDU or a length of a control
message.

[0162] In this embodiment of this application, a MAC
PDU format the same as that in the existing technology may
be used, and only content of the MAC SDU, namely, the
RLC data packet, may be different from that in the existing
technology. The RLC data packet may include a plurality of
RLC PDUs in the foregoing format.

[0163] Optionally, in this embodiment of this application,
a MAC PDU format different from that in the existing
technology may be used, and a main difference is that a
second extension field is added to the MAC header. The
second extension field may be indicated as an H field or an
E2 field (in this case, an original extension field may be
indicated as an E1 field). The H field is used to indicate
whether there is still an RLC data packet on a logical
channel indicated by an LCID in a MAC subheader where
the H field is located. For example, when the H field is 0, it
represents that there is no RLC data packet on the logical
channel, and when the H field is 1, it represents that there is
an RLC data packet on the logical channel, or vice versa.
That is, when the H field is 0, it represents that there is an
RLC data packet on the logical channel, and when the H
field is 1, it represents that there is no RLC data packet on
the logical channel. In this way, only one LCID is needed to
indicate data of a single logical channel. Therefore, header
overheads are effectively reduced.

[0164] Referringto FIG. 9, FIG. 9 is a schematic structural
diagram of a MAC PDU according to an embodiment of this
application. As shown in FIG. 9, the MAC PDU includes a
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MAC header and a MAC payload, the MAC header includes
at least one subheader, and each subheader corresponds to
one logical channel. The logical channel is indicated by an
LCID field. In addition, a payload associated with each
subheader may include one or more MAC SDUs, where
some or all the MAC SDUs may be MAC CEs. Herein, for
simplicity and convenience, only the MAC SDU is shown.
Each subheader includes a first extension field and a second
extension field, the first extension field is used to indicate
whether the MAC PDU further includes another subheader
or further includes data of another logical channel, and the
second extension field is used to indicate whether the MAC
PDU further includes other data of a logical channel corre-
sponding to a subheader where the second extension field is
located. In addition, the MAC subheader may further
include an L field and an F field, and functions of the L field
and the F field are similar to those in the existing technology.
[0165] As shown in FIG. 9, a subheader of the MAC PDU
includes the following fields:

[0166] LCID field: used to indicate an RLC layer or a
logical channel from which a payload associated with the
subheader comes. It may be understood that payloads asso-
ciated with the subheader, such as a MAC SDU 1 and a
MAC SDU 2, come from a single RLC layer or a single
logical channel. Because a MAC layer may generate its own
data, for example, a MAC CE, the payload is also identified
by using a corresponding L.CD. Herein, only the MAC SDU
is shown. A case about the MAC CE is similar.

[0167] E field: a first extension field, used to indicate
whether the MAC PDU further includes another subheader,
namely, whether the MAC PDU further includes data of
another logical channel. For example, when E=0, it indicates
that the MAC PDU does not have another subheader or data
of another logical channel, and when E=1, it indicates that
the MAC PDU includes another subheader or data of
another logical channel, or vice versa.

[0168] R field: a reserved field.

[0169] H field: a second extension field, used to indicate
whether the MAC PDU further includes other data of a
logical channel corresponding to a subheader where the H
field is located, That is, used to indicate whether there are
other H/F/L fields. For example, when H=0, it represents
that there are no other H/F/L fields, and when H=1, it
represents that there are other H/F/L fields.

[0170] F field: used to indicate a length of the L field.

[0171] L field: used to indicate a length of the MAC SDU
or a length of the MAC CE.

[0172] Optionally, the subheader of the MAC PDU
includes one group of LCID/E/R fields, and one or more
groups of H/F/L fields.

[0173] It should be noted that in addition to the format
shown in FIG. 9, alternatively, subheaders may be centrally
placed at the beginning of the MAC PDU, payloads asso-
ciated with the subheader are placed at the later part of the
MAC PDU based on a sequence of the corresponding
subheaders, and there may be a padding field at the end.
Alternatively, subheaders corresponding to a single LCID
and payloads of the logical channel identified by the LCID
may be centrally placed, with subheader information placed
at the beginning, and the payloads placed later. For example,
as shown in FIG. 9, two parts of a subheader 1 are centrally
placed at the beginning, and MAC SDU 1 and MAC SDU
2 are centrally placed later.
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[0174] According to a manner where subheaders are sepa-
rated according to LCIDs, each time a receive end decodes
a subheader at the MAC layer, a corresponding payload may
be decoded, and a time from reception to processing is
reduced. A manner of centrally placing the subheaders may
comply with an existing standard, with relatively little
modification.

[0175] S740. The transmit end sends data to a receive end
through the physical layer.

[0176] S750. The receive end restores, at an MAC layer,
areceived MAC PDU to an MAC SDU, and sends the MAC
SDU to an RLC layer.

[0177] Optionally, when both the receive end and the
transmit end use an existing MAC PDU format, the receive
end reassembles the MAC SDU based on the existing MAC
PDU format. When both the receive end and the transmit end
use the improved MAC PDU format in step S730, the
receive end reassembles the MAC SDU based on the
improved MAC PDU format.

[0178] After the MAC SDU is reassembled at the MAC
layer, the receive end delivers, based on an LCD of a
subheader corresponding to the MAC SDU, the MAC SDU
to a corresponding RLC layer for processing.

[0179] S760. The receive end receives, at the RLC layer,
the MAC SDU from the MAC layer, uses the MAC SDU as
an RLC data packet, restores the received RLC data packet
to an RLC SDU, and delivers the RLC SDU to a PDCP layer.

[0180] Similar to the foregoing description, the RLC data
packet may include one RLC PDU or may include a plurality
of RLC PDUs.

[0181] When the RLC PDU includes a complete RLC
SDU, the transmit end delivers, at the RLC layer, the RLC
SDU to the PDCP layer for processing. When the RL.C PDU
includes a segment of an RLC SDU, and all segments of the
RLC SDU are successfully received at the RL.C layer, the
transmit end restores all the segments to the RLC SDU and
delivers the RLC SDU to the PDCP layer for processing.

[0182] A format of the RLC PDU is the same as that in the
foregoing description, and details are not described herein
again.

[0183] Optionally, when the RLC SDU sent to the PDCP
layer does not include a PDCP sequence number, the receive
end sends an SN in an SN field in the RLC PDU to the PDCP
layer. In other words, the receive end notifies the PDCP layer
of an SN corresponding to the RLC SDU. The PDCP
sequence number is a sequence number allocated to the
PDCP PDU when the transmit end assembles the PDCP
PDU. In this way, when the RL.C SDU does not include a
PDCP sequence number, the PDCP layer may perform,
based on the SN delivered by the RLC layer, related pro-
cessing, for example, one or more of operations such as
reordering, a security-related operation, and header decom-
pression.

[0184] Optionally, for an RLC unacknowledged mode
(UM), the receive end maintains, at the RLC layer, a
reordering window. A main function of the reordering win-
dow is that when an RLC PDU where a segment not restored
to an RLC SDU is located falls out of the reordering
window, the receive end discards, at the RL.C layer, all
received RL.C PDUs corresponding to the RLC SDU. It may
be understood that herein the falling out of the reordering
window means falling out of a lower edge of the reordering
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window. Further, optionally, the receive end may notify the
PDCP layer of a sequence number of the discarded RL.C
SDU.

[0185] When the receive end receives an updated RLC
PDU (a corresponding SN exceeds an upper edge of the
current reordering window), the receive end slides the
reordering window to the SN corresponding to the RLC
PDU or to a sequence number that is obtained by adding 1
to the SN corresponding to the RLC PDU. It may be
understood that when an SN of a received RLC PDU falls
within the reordering window, the receive end tries, at the
RLC layer, to restore the RLC PDU to an RLLC SDU and
delivers the RL.C SDU to the PDCP layer. When an SN of
areceived RLC PDU {falls out of the reordering window, the
receive end directly discards, at the RLC layer, the RLC
PDU.

[0186] Optionally, when SNs of received RLC PDUs are
discontinuous, the receive end starts an associated timer at
a first discontinuous position. Before the associated timer
expires, if RLC PDUs that include missing SN's are received,
the receive end stops the associated timer. If the timer
expires, and RLLC PDUs that include missing SNs are not
received, the receive end moves a lower edge of the reor-
dering window to a position of an SN corresponding to a first
RLC SDU that is not delivered to an upper layer and
corresponding to the first discontinuous position, and dis-
cards an RLC PDU that is not delivered to the PDCP layer
and whose SN is located before the SN. Further, optionally,
the receive end may notify the PDCP layer of an SN of an
RLC SDU corresponding to the discarded RLC PDU. For
example, if SNs received by the receive end are 1, 2, 5, 6,
7, and 10 respectively, the first discontinuous position is a
position of 5 or a position immediately followed by 5. In this
case, an SN corresponding to the first discontinuous position
may be marked as 5 or 4. The associated timer is started at
the position of 5 or 4. If the associated timer for the position
of 4 or 5 expires, the receive end moves the lower edge of
the reordering window to a position whose corresponding
SN is 8, and discards an RLC PDU that is not delivered to
the PDCP layer and whose SN is located before 8. In this
case, if SNs of received RLC PDUs are 1, 2, 5, 6, 7, and 10,
the associated timer is started at the position of 9 or 10 again.
In addition, a length of the associated timer may be config-
ured by an upper layer or may be agreed, and this is not
limited in this application.

[0187] Optionally, for an RLC acknowledged mode (AM),
the receive end maintains, at the RLC layer, a reordering
window. A main function of the reordering window is to
execute an ARQ. A lower edge of the reordering window is
a smallest SN in SN of all RLC SDUs that are not delivered
to the PDCP layer. It may be understood that when an SN of
a received RLC PDU falls within the reordering window, the
receive end tries, at the RLC layer, to restore the RLC PDU
to an RLC SDU and delivers the RLC SDU to the PDCP
layer. When an SN of a received RLLC PDU falls out of the
reordering window, the receive end directly discards, at the
RLC layer, the RLC PDU.

[0188] Further, optionally, when SNs of received RLC
PDUs are discontinuous, an associated timer is started at a
first discontinuous position (at the position of 4 or 5 if
received SNs are 1, 2, 5, 6, 7, and 10). Before the associated
timer expires, if missing RLC PDUs are received, the
associated timer stops. If the associated timer expires, an
RLC status report is triggered.
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[0189] When an RLC receive end feeds back the RLC
status report, an assembly format of the RLC status report is
as follows:

[0190] D/C field: Same as that in a data packet format.
Details are not described herein.

[0191] ACK_SN: An SN reflected in the RLC status
report and immediately following an SN of an RLC
PDU that is received at the RLC layer by the receive
end.

[0192] NACK_SN: An SN that is reflected in the RL.C
status report for an RL.C PDU that fails to be received
and that is before an SN of an RLC PDU received at the
RLC layer by the receive end. In other words, at the
RLC PDU transmit end, the RLC PDU indicated by
NACK_SN is sent at the transmit end earlier than the
RLC PDU indicated by ACK_SN.

[0193] SO_Start: When the receive end receives only a
part (one or more segments) of one RLC SDU,
SO_Start indicates a start byte of the received part.

[0194] SO_End: When the receive end receives only a
part (one or more segments) of one RLC SDU, SO_End
indicates an end byte of the received part.

[0195] Optionally, when a part of a single RLC SDU
relates to two or more discontinuous segments, the part may
be indicated in the following manner:

[0196] A combination of NACK_SN, SO_Start, and
SO_End is used. Each missing segment is indicated by a
combination of NACK_SN, SO_Start, and SO_End. An
advantage is that the manner is simple; and a disadvantage
is that there are two SNs for a single RLC SDU, and
consequently overheads are relatively large.

[0197] Alternatively, one NACK_SN and a plurality of
combinations of SO_Start and SO_End are used. An advan-
tage is that overheads are relatively small. A disadvantage is
that a packet format is relatively complex, and an indicator
field is needed to indicate a quantity of combinations of
SO_Start and SO_End in an RLC PDU corresponding to a
NACK_SN, or to indicate whether there is another combi-
nation of SO_Start and SO_End following a combination of
SO_Start and SO_End in an RLC PDU corresponding to a
NACK_SN.

[0198] After receiving feedback from the RLC layer at the
receive end, when the RLC layer at the transmit end retrans-
mits a RLC PDU, if the complete RL.C PDU cannot be sent
by using a physical-layer resource, the transmit end may
further segment the RLLC PDU. A format of an RLC PDU
after the segmentation is the same as the foregoing format of
the RLC PDU, except that content of fields such as the SI
field and the SO field changes. During retransmission, an
RLC SDU or an RLC SDU segment that is included in a
corresponding initially transmitted or previous retransmitted
RLC PDU may be further divided into RLLC SDU segments
or smaller RLC SDU segments, or an RLC SDU segment
included in a corresponding initially transmitted or previous
retransmitted RLC PDU is further divided into smaller RLC
SDU segments, or two or more continuous segments that
belong to one RLC SDU are combined into one SDU
segment or a complete SDU and encapsulated into one RLC
PDU. In a word, it suffices if payloads of the RLC PDU
come from one RLC SDU.

[0199] It may be learned that the receive end does not
reorder, at the RLC layer, RLC PDUs, but directly delivers
an RLC SDU to an upper layer provided that the RLC PDUs
can be restored to the RLC SDU. Because the transmit end
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does not perform concatenation, processing at the receive
end becomes quite simple and highly efficient, and process-
ing latency is reduced. In addition, the receive end may
maintain, at the RLC layer, a reordering window and/or an
associated timer to determine whether a related RLC PDU
needs to be discarded.

[0200] S770. The receive end receives, at the PDCP layer,
the RLC SDU from the RLC layer, uses the RLC SDU as a
PDCP PDU, restores the PDCP PDU to the PDCP SDU, and
delivers the PDCP SDU to an upper layer for processing.
[0201] This process is the same as that in the existing
technology, and details are not described herein.

[0202] Optionally, the receive end may maintain, at the
PDCP layer, a reordering window that is used for in-order
delivery at the PDCP layer. For example, when an SN of a
received PDCP PDU falls out of the reordering window, the
receive end discards, at the PDCP layer, the PDCP PDU, and
when an SN of a received PDCP PDU falls within the
reordering window, the receive end tries, at the PDCP layer,
to restore the PDCP PDU to a PDCP SDU and delivers the
PDCP SDU to the upper layer. It may be understood that
herein the falling out of the reordering window means
falling out of a lower edge of the reordering window.
[0203] Further, optionally, when SNs of received PDCP
PDUs are discontinuous, the receive end starts an associated
timer at a first discontinuous position (at 4 or 5 if the
received SNs are 1,2, 5, 6, 7, and 10). In addition, before the
associated timer expires, if missing PDCP PDUs are
received, the receive end stops the associated timer, and if
the timer expires, the receive end moves a lower edge of the
reordering window to a position of an SN corresponding to
a first PDCP SDU that is not delivered to the upper layer and
corresponding to the first discontinuous position, for
example, moves the lower edge to 8. If the associated timer
for 4 or 5 expires, the SN of the received PDCP PDUs are
1,2, 5, 6, 7, and 10. In this case, the associated timer is
started at 9 or 10 again. A length of the associated timer is
configured by the upper layer or fixed by the protocol, and
this is not limited in this application.

[0204] After the PDCP layer receives information notified
by the RLC layer that a data packet corresponding to an SN
is no longer delivered, the PDCP layer no longer expects to
receive the data packet. Therefore, a possible operation is to
deliver continuous data packets following the SN to the
upper layer. If an associated SN of an ongoing associated
timer is smaller than a maximum SN of a data packet that has
been delivered to the upper layer, the receive end stops the
associated timer, and moves the associated timer to a posi-
tion of an SN after the maximum SN and corresponding to
a first PDCP SDU not delivered to the upper layer.

[0205] It may be learned that the receive end does not
reorder, at the RLC layer, RLC PDUs, but directly delivers
an RLC SDU to an upper layer provided that the RL.C PDUs
can be restored to the RLC SDU. The PDCP layer may
perform processing, for example, decryption and header
decompression, on a PDU that is first received. Compared
with the existing technology, it is not necessary to wait for
the RLC layer to perform reordering before delivering the
RLC SDU for processing, and processing time is reduced.
[0206] It may be understood that an embodiment of this
application may include one or more of the foregoing steps,
for example, include one or more of the following steps: the
step performed at the PDCP layer by the transmit end, the
step performed at the RLC layer by the transmit end, the step
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performed at the MAC layer by the transmit end, the step
performed at the MAC layer by the receive end, the step
performed at the RLC layer by the receive end, the step
performed at the PDCP layer by the receive end.

[0207] The methods disclosed in the foregoing embodi-
ments may be performed by a network element on which the
transmit end is located. For example, when the transmit end
is located on a terminal, the foregoing methods may be
performed by the terminal, and when the transmit end is
located on a RAN side, the foregoing methods may be
performed by a RAN device. In addition, the terminal or the
RAN device includes a data processing apparatus, and the
data processing apparatus includes units for performing the
steps in any one of the foregoing methods.

[0208] Referring to FIG. 10, FIG. 10 is a schematic
structural diagram of a data processing apparatus according
to an embodiment of this application. The apparatus is
located at a transmit end, and is configured to perform some
or all operations performed by the transmit end in the
foregoing solutions. As shown in FIG. 10, the data process-
ing apparatus 100 includes a receiving unit 101 and a
processing unit 102. The receiving unit 101 is configured to
receive a data packet from a PDCP layer, where the data
packet is used as an RLC SDU. The processing unit 102 is
configured to encapsulate the RLC SDU into at least one
RLC PDU, where each the RL.C PDU encapsulated at an
RLC layer by the processing unit 102 includes a header and
a payload, and the payload is used to carry data from a single
RLC SDU.

[0209] Description about the header of the RLC PDU is
the same as that in the foregoing embodiments, and details
are not described herein again.

[0210] In addition, the processing unit 102 may encapsu-
late the RLC SDU into the at least one RLC PDU based on
an indication from a MAC layer, or encapsulate the RL.C
SDU into the at least one RL.C PDU based on a preset RLC
PDU size. For details, refer to the description in the fore-
going embodiments.

[0211] Still referring to FIG. 10, optionally, the data pro-
cessing apparatus 100 may further include a sending unit
103, configured to send an RLC data packet to the MAC
layer. The RL.C data packet includes one or more RLC
PDUs. Optionally, the data processing apparatus 100 may
further include a processing unit 104, configured to use the
RLC data packet as a MAC SDU and encapsulate the MAC
SDU into a MAC PDU. The MAC PDU includes a MAC
header and a MAC payload, the MAC header includes at
least one subheader, each subheader corresponds to one
logical channel, the subheader includes a first extension field
and a second extension field, the first extension field is used
to indicate whether the MAC PDU further includes another
subheader or further includes data of another logical chan-
nel, and the second extension field is used to indicate
whether the MAC PDU further includes other data of a
logical channel corresponding to a subheader where the
second extension field is located.

[0212] It should be noted that when the MAC layer and the
RLC layer are arranged on different physical entities, the
data processing apparatus 100 may not include the process-
ing unit 104, and the RLC data packet is sent to the MAC
layer located on another physical entity, for processing.
[0213] Referring to FIG. 11, FIG. 11 is a schematic
structural diagram of a data processing apparatus according
to an embodiment of this application. The apparatus is
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located at a receive end, and is configured to perform some
or all operations performed by the receive end in the
foregoing solutions. As shown in FIG. 11, the data process-
ing apparatus 1100 includes a receiving unit 1101, a pro-
cessing unit 1102, and a sending unit 1103. The receiving
unit 1101 is configured to receive, at an RLC layer, a data
packet from a MAC layer, where the data packet includes an
RLC PDU, the RLC PDU includes a header and a payload,
and the payload is used to carry data from a single RL.C
SDU. The processing unit 1102 is configured to: when
determining, based on the header of the RL.C PDU, that the
payload of the RL.C PDU is a complete RLC SDU, obtain
the RLC SDU, and the sending unit 1103 is configured to
send the RL.C SDU to a PDCP layer; or the processing unit
1102 is configured to: when determining, based on the
header of the RLC PDU, that the payload of the RLC PDU
is a segment of an RLLC SDU, obtain all segments of the
RLC SDU and restore all the segments to the RLC SDU, and
the sending unit 1103 is configured to send the RLC SDU to
a PDCP layer.

[0214] Description about the header of the RL.C PDU is
the same as that in the foregoing embodiments, and details
are not described herein again.

[0215] Optionally, when the RLC SDU sent to the PDCP
layer does not include a PDCP SN, the sending unit 1103 is
further configured to send an SN in the RL.C PDU to the
PDCP layer.

[0216] Optionally, the data processing apparatus 1100
further includes a processing unit 1104, configured to:
before the receiving unit 1101 receives the data packet from
the MAC layer, obtain, at the MAC layer, a MAC SDU
based on a format of a MAC PDU, and use the MAC SDU
as the data packet sent to the RLC layer. The format of the
MAC PDU is the same as that in the foregoing embodi-
ments, and details are not described herein again.

[0217] It should be noted that when the MAC layer and the
RLC layer are arranged on different physical entities, the
data processing apparatus 1100 may not include the pro-
cessing unit 1104, and the RLC data packet is sent to the
MAC layer located on another physical entity, for process-
ing.

[0218] It should be understood that division of the units in
the foregoing data processing apparatus 100 is merely
logical function division. In actual implementation, all or
some of the units may be integrated into one physical entity,
or the units may be physically separated. In addition, these
units may all be implemented in the form of software
invoked by using a processing element, or may all be
implemented in the form of hardware, or some units may be
implemented in the form of software invoked by using a
processing element and some units be implemented in the
form of hardware. For example, the processing unit may be
an independently disposed processing element, or may be
integrated into a chip of a RAN device or a terminal, for
implementation. In addition, the processing unit may be
stored, in the form of a program, in a memory of a RAN
device or a terminal, and be invoked by a processing element
in the RAN device or the terminal, to perform the functions
of the foregoing units. Implementation of other units is
similar to this. In addition, all or some of these units may be
integrated or these units may be implemented separately.
The processing element herein may be an integrated circuit
and have a signal processing capability. In an implementa-
tion process, the steps of the foregoing methods or the
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foregoing units may be performed by an integrated logical
circuit in the form of hardware in the processing unit or by
an instruction in the form of software in the processing unit.

[0219] For example, the foregoing units may be config-
ured as one or more integrated circuits that perform the
foregoing methods, for example, one or more application-
specific integrated circuits (ASIC), one or more micropro-
cessors (digital signal processor, DSP), or one or more field
programmable gate arrays (FPGA). For another example,
when one of the foregoing units is implemented in the form
of a program invoked by using a processing element, the
processing element may be a general purpose processor, for
example, a central processing unit (CPU), or another pro-
cessor that can invoke the program. For another example,
these units may be integrated together and implemented in
the form of a System-On-a-Chip (SOC).

[0220] Implementation of the units of the data processing
apparatus 1100 is similar to this, and details are not
described herein.

[0221] In addition, alternatively, data processing per-
formed at the PDCP layer by the transmit end may be
implemented by a data processing apparatus, and the data
processing apparatus includes units that perform all or some
of the steps performed at the PDCP layer by the transmit end
in the foregoing embodiments. Likewise, alternatively, data
processing performed at the PDCP layer by the receive end
may be implemented by a data processing apparatus, and the
data processing apparatus includes units that perform all or
some of the steps performed at the PDCP layer by the
receive end in the foregoing embodiments.

[0222] Likewise, alternatively, data processing performed
at the MAC layer by the transmit end may be implemented
by a data processing apparatus, and the data processing
apparatus includes units that perform all or some of the steps
performed at the MAC layer by the transmit end in the
foregoing embodiments. Likewise, alternatively, data pro-
cessing performed at the MAC layer by the receive end may
be implemented by a data processing apparatus, and the data
processing apparatus includes units that perform all or some
of the steps performed at the MAC layer by the receive end
in the foregoing embodiments.

[0223] Referring to FIG. 12, FIG. 12 is a schematic
structural diagram of a data processing apparatus according
to an embodiment of this application. As shown in FIG. 12,
the data processing apparatus 1200 includes a processor
1201 and a memory 1202. The processor 1201 invokes a
program stored in the memory 1202, to perform all or some
of' the steps performed by the transmit end or the receive end
in the foregoing embodiments, for example, the operations
performed at any one of the PDCP layer, the RLC layer, and
the MAC layer by the transmit end in the foregoing embodi-
ments, or the operations performed at any one of the PDCP
layer, the RLC layer, and the MAC layer by the receive end
in the foregoing embodiments.

[0224] Referring to FIG. 13, FIG. 13 is a schematic
structural diagram of a terminal according to an embodiment
of this application. As shown in FIG. 13, the terminal
includes a processor 1301, a memory 1302, and a transceiver
apparatus 1303. The transceiver apparatus 1303 may be
connected to an antenna. In a downlink direction, the
transceiver apparatus 1303 receives, by using the antenna,
information sent by a RAN device, and sends the informa-
tion to the processor 1301 for processing. In an uplink
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direction, the processor 1301 processes data of the terminal,
and sends the data to the RAN device by using the trans-
ceiver apparatus 1303.

[0225] When the terminal is a transmit end, the terminal
includes any one of the foregoing data processing appara-
tuses configured to perform the operations of the transmit
end, for example, the data processing apparatus shown in
FIG. 10 or FIG. 12. The units in FIG. 10 may be imple-
mented by using the processor 1301 to invoke program code
in the memory 1302, or may be integrated into a chip in the
terminal.

[0226] When the terminal is a receive end, the terminal
includes any one of the foregoing data processing appara-
tuses configured to perform the operations of the receive
end, for example, the data processing apparatus shown in
FIG. 11 or FIG. 12. The units in FIG. 11 may be imple-
mented by using the processor 1301 to invoke program code
in the memory 1302, or may be integrated into a chip in the
terminal.

[0227] Referring to FIG. 14, FIG. 14 is a schematic
structural diagram of a RAN device according to an embodi-
ment of this application. As shown in FIG. 14, the RAN
device includes an antenna 1410, a radio frequency appa-
ratus 1420, and a baseband apparatus 1430. The antenna
1410 is connected to the radio frequency apparatus 1420. In
an uplink direction, the radio frequency apparatus 1420
receives, by using the antenna 1410, information sent by a
terminal, and sends, to the baseband apparatus 1430 for
processing, the information sent by the terminal. In a down-
link direction, the baseband apparatus 1430 processes the
information of the terminal and sends processed information
to the radio frequency apparatus 1420, and the radio fre-
quency apparatus 1420 sends processed information to the
terminal by using the antenna 1410 after processing the
information of the terminal.

[0228] When the RAN device is a transmit end, the RAN
device includes any one of the foregoing data processing
apparatuses configured to perform the operations of the
transmit end, and the data processing apparatus is located in
the baseband apparatus 1430. For example, the data pro-
cessing apparatus shown in FIG. 10 or FIG. 12 may be
located in the baseband apparatus 1430.

[0229] In an implementation, the units shown in FIG. 10
are implemented by using a processing element to invoke a
program. For example, the baseband apparatus 1430
includes a processing element 1431 and a storage element
1432, and the processing element 1431 invokes a program
stored in the storage element 1432, to implement the func-
tions of the units. In addition, the baseband apparatus 1430
may further include an interface 1433, configured to
exchange information with the radio frequency apparatus
1420. The interface is, for example, a common public radio
interface (CPRI).

[0230] In another implementation, these units may be
configured as one or more processing elements, and these
processing elements are arranged on the baseband apparatus
1430. The processing element herein may be an integrated
circuit, for example, one or more ASICs, one or more DSPs,
or one or more FPGAs. These integrated circuits may be
integrated to form a chip.

[0231] For example, the foregoing units may be integrated
together and implemented in the form of a System-On-a-
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Chip (SOC). For example, the baseband apparatus 1430
includes an SOC chip, configured to implement the forego-
ing units.

[0232] Same as that in the foregoing description, the
processing element herein may be a general purpose pro-
cessor, for example, a central processing unit (CPU), or may
be configured as one or more integrated circuits that perform
the foregoing methods, for example, one or more ASICs, one
or more DSPs, or one or more FPGAs.

[0233] The storage element may be a memory, or may be
a general name for a plurality of storage elements.

[0234] Persons of ordinary skill in the art may understand
that all or some of the steps of the method embodiments may
be implemented by a program instructing relevant hardware.
The program may be stored in a computer readable storage
medium. When the program runs, the steps of the method
embodiments are performed. The foregoing storage medium
includes: any medium that can store program code, such as
a ROM, a RAM, a magnetic disk, or an optical disc.

[0235] In addition, in the existing technology, a measure-
ment gap is used to temporarily interrupt communication of
a current serving cell when the terminal performs inter-
frequency measurement. The measurement gap is config-
ured at a granularity of a terminal. After the configuration,
the measurement is performed at a granularity of a terminal.
That is, when an RAN device configures, for a terminal, a
measurement gap parameter, such as a measurement gap
period and a measurement gap offset, the terminal does not
receive, during a corresponding measurement gap period,
information in the current serving cell or at a current serving
frequency. However, this affects normal communication
between the terminal and the current serving cell. Therefore,
an embodiment of this application provides a measurement
gap at a granularity of a carrier. However, currently, there is
no method for configuring the measurement gap at the
granularity of a carrier.

[0236] An embodiment of this application provides a
method for configuring a measurement gap parameter. The
method is used on a RAN device. In other words, the method
is performed by the RAN device. Referring to FIG. 15, the
method includes the following steps.

[0237] S1510. The RAN device determines a measure-
ment gap configuration parameter.

[0238] The measurement gap configuration parameter
includes at least the following:

[0239] information about one or more measurement fre-
quencies or measurement bands;

[0240] information about one or more serving cells (or
information about one or more serving frequencies, or
information about one or more serving bands) where infor-
mation can be normally received and sent when the terminal
measures one or more measurement frequencies or measure-
ment bands, namely, information receiving and sending
cannot be performed in other serving cells (or serving
frequencies or serving bands); or information about one or
more serving cells (or information about one or more
serving frequencies, or information about one or more
serving bands) where information cannot be normally
received and sent when the terminal measures one or more
measurement frequencies or measurement bands; and mea-
surement gap pattern information, for example, a measure-
ment gap period and a measurement gap offset, where
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optionally, the measurement gap pattern information further
includes measurement gap length information (for example,
6 ms, 4 ms, or 3 ms).

[0241] Optionally, the foregoing measurement gap param-
eter further includes information about one or more serving
cells (or information about one or more serving frequencies,
or information about one or more serving bands) where
information can be received and sent in part of time when
the terminal measures one or more measurement frequencies
or measurement bands. That information can be received
and sent in part of time means that: the terminal can receive
and send information in the one or more current serving cells
(or at the one or more serving frequencies, or in the one or
more serving bands) within a measurement period, except
for a time period needed for the terminal to adjust a radio
frequency from a frequency corresponding to the informa-
tion about the one or more current serving cells (or the
information about the one or more serving frequencies, or
the information about the one or more serving bands) to a
frequency at which the one or more measurement frequen-
cies or measurement bands can be measured, and except for
a time period needed for the terminal to adjust a radio
frequency from a frequency at which the one or more
measurement frequencies or measurement bands can be
measured to a frequency corresponding to the information
about the one or more current serving cells (or the informa-
tion about the one or more serving frequencies, or the
information about the one or more serving bands). For
example, according to measurement gap parameter infor-
mation, the terminal needs to measure a frequency f1 during
moments 0 to 5, and the terminal currently works at a
frequency of 2. It is assumed that the terminal needs to take
1 ms to adjust a radio frequency from f2 to a frequency at
which fl can be measured, and the terminal needs to take 1
ms to adjust the radio frequency from the frequency at which
fl can be measured back to 2. Therefore, a time during
which the terminal can receive and send information at f1
are moments 1 to 4. Alternatively, the foregoing measure-
ment gap parameter includes information about one or more
serving cells (or information about one or more serving
frequencies, or information about one or more serving
bands) where information cannot be received and sent in
part of time when the terminal measures one or more
measurement frequencies or measurement bands.

[0242] Optionally, when the information about the one or
more serving cells (or the information about the one or more
serving frequencies, or the information about the one or
more serving bands) where information can be received and
sent in part of time in the foregoing measurement gap is
information about all current serving cells (or the informa-
tion about the one or more serving frequencies, or the
information about the one or more serving bands), the
information about the one or more serving cells may be
identified by “all”, and the information about all the current
serving cells (or the information about the one or more
serving frequencies, or the information about the one or
more serving bands) is not listed.

[0243] Optionally, the measurement gap parameter further
includes a measurement gap pattern identity. The measure-
ment gap pattern identity is associated with the foregoing
plurality of parameters.

[0244]
Table 1.

For example, mapping relationships are shown in
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TABLE 1
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Measurement gap pattern 1 Measurement

Information is normally received

(Period: 40 ms; length: 6 ms) frequency (or band) 1 and sent in a current serving cell 1
(or at a serving frequency 1, or in a

serving band 1).

Measurement gap pattern 2 Measurement

Information is normally received

(Period: 80 ms; length: 6 ms) frequency (or band) 2 and sent in a current serving cell 1
(or at a serving frequency 1, or in a

serving band 1).

Information is normally received
and sent in a current serving cell 2
(or at a serving frequency 2, or in a

serving band 2).

Measurement gap pattern 3 Measurement

Information is normally received

(Period: 40 ms; length: 4 ms) frequency (or band) 3 and sent in a current serving cell 1
(or at a serving frequency 1, or in a
serving band 1) in part of time.

[0245] 51520. The RAN device sends the measurement
gap configuration parameter to a terminal.

[0246] Specifically, the measurement gap configuration
parameter is included in a radio resource control (RRC)
message.

[0247] According to this embodiment of this application,
when the terminal measures different frequencies or bands,
information can still be received and sent in the one or more
current serving cells. This increases a time of communica-
tion between the terminal and the RAN device, and
improves a data rate of the terminal.

[0248] Correspondingly, an embodiment of this applica-
tion further provides a RAN device, including units config-
ured to perform the method steps shown in FIG. 15. Imple-
mentation of the units is the same as described in the
foregoing embodiments. The units may be implemented by
using a processor to invoke a program stored in a memory,
or may be integrated into one or more integrated circuits or
chips for implementation. In addition, for a structure of the
RAN device, refer to FIG. 14.

[0249] Another embodiment of this application provides a
method for configuring a measurement gap parameter. The
method is used on a terminal. In other words, the method is
performed by the terminal. The method includes the follow-
ing steps.

[0250] S1610. The terminal receives a measurement gap
configuration parameter.

[0251] The measurement gap configuration parameter
includes at least the following:

[0252] information about one or more measurement fre-
quencies or measurement bands;

[0253] information about one or more serving cells (or
information about one or more serving frequencies, or
information about one or more serving bands) where infor-
mation can be normally received and sent when the terminal
measures one or more measurement frequencies or measure-
ment bands, namely, information receiving and sending
cannot be performed in other serving cells (or serving
frequencies or serving bands); or information about one or
more serving cells (or information about one or more
serving frequencies, or information about one or more
serving bands) where information cannot be normally
received and sent when the terminal measures one or more
measurement frequencies or measurement bands; and mea-
surement gap pattern information, for example, a measure-
ment gap period and a measurement gap offset, where

optionally, the measurement gap pattern information further
includes measurement gap length information (for example,
6 ms, 4 ms, or 3 ms).

[0254] Optionally, the foregoing measurement gap param-
eter further includes information about one or more serving
cells (or information about one or more serving frequencies,
or information about one or more serving bands) where
information can be received and sent in part of time when
the terminal measures one or more measurement frequencies
or measurement bands. That information can be received
and sent in part of time means that: the terminal can receive
and send information in the one or more current serving cells
(or at the one or more serving frequencies, or in the one or
more serving bands) within a measurement period, except
for a time period needed for the terminal to adjust a radio
frequency from a frequency corresponding to the informa-
tion about the one or more current serving cells (or the
information about the one or more serving frequencies, or
the information about the one or more serving bands) to a
frequency at which the one or more measurement frequen-
cies or measurement bands can be measured, and except for
a time period needed for the terminal to adjust a radio
frequency from a frequency at which the one or more
measurement frequencies or measurement bands can be
measured to a frequency corresponding to the information
about the one or more current serving cells (or the informa-
tion about the one or more serving frequencies, or the
information about the one or more serving bands). For
example, according to measurement gap parameter infor-
mation, the terminal needs to measure a frequency f1 during
moments 0 to 5, and the terminal currently works at a
frequency of 2. It is assumed that the terminal needs to take
1 ms to adjust a radio frequency from f2 to a frequency at
which fl can be measured, and the terminal needs to take 1
ms to adjust the radio frequency from the frequency at which
fl can be measured back to 2. Therefore, a time during
which the terminal can receive and send information at f1
are moments 1 to 4. Alternatively, the foregoing measure-
ment gap parameter includes information about one or more
serving cells (or information about one or more serving
frequencies, or information about one or more serving
bands) where information cannot be received and sent in
part of time when the terminal measures one or more
measurement frequencies or measurement bands.

[0255] Optionally, when the information about the one or
more serving cells (or the information about the one or more
serving frequencies, or the information about the one or
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more serving bands) where information can be received and
sent in part of time in the foregoing measurement gap is
information about all current serving cells (or the informa-
tion about the one or more serving frequencies, or the
information about the one or more serving bands), the
information about the one or more serving cells may be
identified by “all”, and the information about all the current
serving cells (or the information about the one or more
serving frequencies, or the information about the one or
more serving bands) is not listed.

[0256] Optionally, the measurement gap parameter further
includes a measurement gap pattern identity. The measure-
ment gap pattern identity is associated with the foregoing
plurality of parameters.

[0257] For example, mapping relationships are shown
below.
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What is claimed is:
1. A data processing method by a data sending apparatus,
comprising:

receiving, at a Radio Link Control (RLC) layer, a data
packet from a Packet Data Convergence Protocol
(PDCP) layer, wherein the data packet is used as an
RLC service data unit (SDU); and

encapsulating, at the RLC layer, the RLC SDU into at
least one RLC protocol data unit (PDU),

wherein each of the at least one RLC PDU comprises a
header and a payload that carries data from a single
RLC SDU; and

wherein when the payload carries a middle segment of the
RLC SDU or a last segment of the RLC SDU, the
header comprises a segment offset (SO) field, and the
SO field indicates a byte offset, of a first byte in the

Measurement gap pattern 1 Measurement

Information is normally received

(Period: 40 ms; length: 6 ms) frequency (or band) 1 and sent in a current serving cell 1
(or at a serving frequency 1, or in a

serving band 1).

Measurement gap pattern 2 Measurement

Information is normally received

(Period: 80 ms; length: 6 ms) frequency (or band) 2 and sent in a current serving cell 1
(or at a serving frequency 1, or in a

serving band 1).

Information is normally received
and sent in a current serving cell 2
(or at a serving frequency 2, or in a

serving band 2).

Measurement gap pattern 3 Measurement

Information is normally received

(Period: 40 ms; length: 4 ms) frequency (or band) 3 and sent in a current serving cell 1
(or at a serving frequency 1, or in a
serving band 1) in part of time.

[0258] Specifically, the measurement gap configuration
parameter is included in a radio resource control (RRC)
message.

[0259] S1620. The terminal performs measurement by
using the measurement gap configuration parameter.

[0260] According to this embodiment of this application,
when the terminal measures different frequencies or bands,
information can still be received and sent on the one or more
current serving cells. This increases a time of communica-
tion between the terminal and the RAN device, and
improves a data rate of the terminal.

[0261] Correspondingly, an embodiment of this applica-
tion further provides a terminal, including units configured
to perform the method steps shown in FIG. 16. Implemen-
tation of the units is the same as described in the foregoing
embodiments. The units may be implemented by using a
processor to invoke a program stored in a memory, or may
be integrated into one or more integrated circuits or chips for
implementation. In addition, for a structure of the terminal,
refer to FIG. 13.

[0262] Finally, it should be noted that the foregoing
embodiments are merely intended for describing the tech-
nical solutions of the present invention but not for limiting
the present invention. Although the present invention is
described in detail with reference to the foregoing embodi-
ments, persons of ordinary skill in the art should understand
that they may still make modifications to the technical
solutions described in the foregoing embodiments or make
equivalent replacements to some technical features thereof,
without departing from the spirit and scope of the technical
solutions of the embodiments of the present invention.

payload of the RL.C PDU where the SO field is located,
within the RLLC SDU to which the payload belongs.

2. The method according to claim 1, wherein the header
of the RLC PDU further comprises a segment indicator (SI)
field, indicating what is encapsulated into the RLC PDU
where the SI field is located is the complete RLC SDU or a
segment of the RLC SDU.

3. The method according to claim 2, wherein the SI field
comprises two bits, and values of the SI field are described
as follows:

a first value indicating that what is encapsulated into the
RLC PDU where the SI field is located is the complete
RLC SDU, a second value indicating that what is
encapsulated into the RLC PDU where the SI field is
located is a first segment of the RLC SDU, a third value
indicating that what is encapsulated into the RLC PDU
where the Sl field is located is a middle segment of the
RLC SDU, and a fourth value indicating that what is
encapsulated into the RLC PDU where the SI field is
located is a last segment of the RLC SDU.

4. The method according to claim 1, wherein the header
comprises a sequence number (SN) field, and

wherein when the RLC SDU is encapsulated into a
plurality of segments where each one of the plurality of
segments is encapsulated into one of a plurality of RLC
PDUs, the SNs are the same in the SN field in each
header of the plurality of RL.C PDUs.

5. The method according to claim 1, wherein the encap-
sulating the RLC SDU into at least one RLC PDU com-
prises:
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encapsulating the RLC SDU into the at least one RLC
PDU based on an indication from a Media Access
Control (MAC) layer.

6. The method according to claim 1, further comprising:

receiving feedback from a data receiving apparatus that a
transmitted RLC PDU is not correctly received, and in
response to the receiving feedback:
further segmenting the payload in the transmitted RLC

PDU into a plurality of RL.C PDUs, and
retransmitting the payload in the plurality of RLC
PDUs.

7. The method according to claim 1, wherein the data
sending apparatus maintains, at the PDCP layer, a PDCP
transmit window, and wherein the method further com-
prises:

sending, at the PDCP layer by the data sending apparatus,
PDCP PDUs to the RLC layer; and

stopping, by the data sending apparatus, sending another
PDCP PDU to the RLC layer in response to a quantity
of the sent PDCP PDUs reaching a maximum quantity
of PDCP PDUs that can be accommodated by the
PDCP transmit window and not receiving a successful
feedback at the PDCP layer.

8. An apparatus, comprising a processor, configured to
connect with a non-transitory computer readable medium,
wherein the non-transitory computer readable storage
medium stores computer-executable instructions that, when
executed by the processor, facilitate the apparatus perform-
ing a method comprising:

receiving, at a Radio Link Control (RLC) layer, a data
packet from a Packet Data Convergence Protocol
(PDCP) layer, wherein the data packet is used as an
RLC service data unit (SDU); and

encapsulating, at the RLC layer, the RLC SDU into at
least one RLC protocol data unit (PDU),

wherein the each of the at least one RLC PDU comprises
a header and a payload that carries data from a single
RLC SDU; and

wherein when the payload carries a middle segment of the
RLC SDU or a last segment of the RLC SDU, the
header comprises a segment offset (SO) field, and the
SO field indicates a byte offset, of a first byte in the
payload of the RL.C PDU where the SO field is located,
within the RLLC SDU to which the payload belongs.

9. The apparatus according to claim 8, wherein the header
of the RLC PDU comprises a segment indicator (SI) field,
indicating what is encapsulated into the RLC PDU where the
SI field is located is the complete RLC SDU or a segment of
the RLC SDU.

10. The apparatus according to claim 9, wherein the SI
field comprises two bits, and values of the SI field are
described as follows:

a first value indicating that the RLC PDU where the SI
field is located encapsulates a complete RLC SDU, a
second value indicating that the RL.C PDU where the SI
field is located encapsulates a first segment of the RLC
SDU, a third value indicating that the RL.C PDU where
the SI field is located encapsulates a middle segment of
the RLC SDU, and a fourth value indicating that the
RLC PDU where the S field is located encapsulates a
last segment of the RL.C SDU.

11. The apparatus according to claim 8, wherein the

header comprises a sequence number (SN) field, and
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wherein when the RLC SDU is encapsulated as a plurality
of segments where each one of the plurality of seg-
ments is encapsulated into one of a plurality of RLC
PDUs, the SNs are the same in the SN field in each
header of the plurality of RL.C PDUs.

12. The apparatus according to claim 8, wherein the
encapsulating the RLC SDU into at least one RLC PDU
comprises:

encapsulating the RLLC SDU into the at least one RLC
PDU based on an indication from a Media Access
Control (MAC) layer.

13. The apparatus according to claim 8, wherein the
method facilitated by execution of the computer-executable
instructions by the processor further comprises:

receiving feedback from a data receiving apparatus that a
transmitted RLC PDU is not correctly received, and in
response to the receiving feedback:
further segmenting the payload in the transmitted RLC

PDU into a plurality of RLC PDUs, and retransmit-
ting the payload in the plurality of RLC PDUs.

14. The apparatus according to claim 8, wherein a PDCP
transmit window is maintained at the PDCP layer, and
wherein the method facilitated by execution of the com-
puter-executable instructions by the processor further com-
prises:

sending, at the PDCP layer, PDCP PDUs to the RLC
layer; and

stopping sending another PDCP PDU to the RLC layer in
response to a quantity of the sent PDCP PDUs reaching
a maximum quantity of PDCP PDUs that can be
accommodated by the PDCP transmit window and not
receiving a successful feedback at the PDCP layer.

15. A non-transitory computer readable storage medium
comprising computer-executable instructions such that,
when executed by a processor, facilitate performing a
method comprising:

receiving, at a Radio Link Control (RLC) layer, a data
packet from a Packet Data Convergence Protocol
(PDCP) layer, wherein the data packet is used as an
RLC service data unit (SDU); and

encapsulating, at the RLC layer, the RLC SDU into at
least one RLC protocol data unit (PDU),

wherein the encapsulated RL.C PDU comprises a header
and a payload that carries data from a single RLC SDU,

wherein when the payload carries a middle segment of the
RLC SDU or a last segment of the RLC SDU, the
header comprises a segment offset (SO) field, and the
SO field indicates a byte offset, of a first byte in the
payload of the RL.C PDU where the SO field is located,
within the RLLC SDU to which the payload belongs.

16. The non-transitory computer readable storage medium
according to claim 15, wherein the header of the RL.C PDU
comprises a segment indicator (SI) field, indicating what is
encapsulated into the RLC PDU where the S field is located
is the complete RLC SDU or a segment of the RLC SDU.

17. The non-transitory computer readable storage medium
according to claim 16, wherein the SI field comprises two
bits, and values of the SI field are described as follows:

a first value indicating that the RLC PDU where the SI
field is located encapsulates a complete RLLC SDU, a
second value indicating that the RLC PDU where the SI
field is located encapsulates a first segment of the RLC
SDU, a third value indicating that the RL.C PDU where
the SI field is located encapsulates a middle segment of
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the RLC SDU, and a fourth value indicating that the
RLC PDU where the S field is located encapsulates a
last segment of the RL.C SDU.

18. The non-transitory computer readable storage medium
according to claim 15, wherein the header comprises a
sequence number (SN) field, and

wherein when the RL.C SDU is encapsulated as a plurality

of segments where each one of the plurality of seg-
ments is encapsulated into one of a plurality of RLC
PDUs, the SNs are the same in the SN field in each
header of the plurality of RL.C PDUs.

19. The non-transitory computer readable storage medium
according to claim 15, wherein the encapsulating the RL.C
SDU into at least one RLC PDU comprises:

encapsulating the RLC SDU into the at least one RLC

PDU based on an indication from a Media Access
Control (MAC) layer.

20. The non-transitory computer readable storage medium
according to claim 15, wherein the method facilitated by
execution of the computer-executable instructions by the
processor further comprises:

receiving feedback from a data receiving apparatus that a

transmitted RLC PDU is not correctly received, and in

response to the receiving feedback:

further segmenting the payload in the transmitted RLC
PDU into a plurality of RLC PDUs, and retransmit-
ting the payload in the plurality of RLC PDUs.

21. The non-transitory computer readable storage medium
according to claim 15, wherein a PDCP transmit window is
maintained at the PDCP layer, and wherein the method
facilitated by execution of the computer-executable instruc-
tions by the processor further comprises:

sending, at the PDCP layer, PDCP PDUs to the RLC

layer; and
stopping sending another PDCP PDU to the RLC layer in
response to a quantity of the sent PDCP PDUs reaching
a maximum quantity of PDCP PDUs that can be
accommodated by the PDCP transmit window and not
receiving a successful feedback at the PDCP layer.
22. A system comprising a data sending apparatus and a
data receiving apparatus, wherein the data sending apparatus
is configured to:
receive, at a Radio Link Control (RLC) layer of the data
sending apparatus, a data packet from a Packet Data
Convergence Protocol (PDCP) layer of the data send-
ing apparatus, wherein the data packet is used as an
RLC service data unit (SDU); and

encapsulate, at the RLC layer of the data sending appa-
ratus, the RLC SDU into at least one RL.C protocol data
unit (PDU),
wherein the each of the at least one RLC PDU comprises
a header and a payload that carries data from a single
RLC SDU; and

wherein when the payload carries a middle segment of the
RLC SDU or a last segment of the RLC SDU, the
header comprises a segment offset (SO) field, and the
SO field indicates a byte offset, of a first byte in the
payload of the RL.C PDU where the SO field is located,
within the RLLC SDU to which the payload belongs.

23. The system according to claim 22, wherein the header
of the RLC PDU comprises a segment indicator (SI) field,
indicating what is encapsulated into the RLC PDU where the
SI field is located is the complete RLC SDU or a segment of
the RLC SDU.
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24. The system according to claim 23, wherein the SI field
comprises two bits, and values of the SI field are described
as follows:

a first value indicating that the RLC PDU where the SI
field is located encapsulates a complete RLLC SDU, a
second value indicating that the RLC PDU where the SI
field is located encapsulates a first segment of the RLC
SDU, a third value indicating that the RL.C PDU where
the SI field is located encapsulates a middle segment of
the RLC SDU, and a fourth value indicating that the
RLC PDU where the SI field is located encapsulates a
last segment of the RL.C SDU.

25. The system according to claim 22, wherein the header

comprises a sequence number (SN) field, and

wherein when the RLC SDU is encapsulated as a plurality
of segments where each one of the plurality of seg-
ments is encapsulated into one of a plurality of RLC
PDUs, the SNs are the same in the SN field in each
header of the plurality of RL.C PDUs.

26. The system according to claim 22, wherein the data

sending apparatus is configured to:

encapsulating the RLLC SDU into the at least one RLC
PDU based on an indication from a Media Access
Control (MAC) layer of the data sending apparatus.

27. The system according to claim 22, wherein the data
sending apparatus is further configured to:

receive feedback from the data receiving apparatus that a
transmitted RLC PDU is not correctly received, and in
response to the receiving feedback:

further segment the payload in the transmitted RLC PDU
into a plurality of RL.C PDUs; and

retransmit the payload in the plurality of RLC PDUs.

28. The system according to claim 22, wherein a PDCP
transmit window is maintained at the PDCP layer of the data
sending apparatus, and the data sending apparatus is further
configured to:

send, at the PDCP layer of the data sending apparatus,
PDCP PDUs to the RLC layer; and

stop sending another PDCP PDU to the RLC layer in
response to a quantity of the sent PDCP PDUs reaching
a maximum quantity of PDCP PDUs that can be
accommodated by the PDCP transmit window and not
receiving a successful feedback at the PDCP layer of
the data sending apparatus.

29. The system according to claim 22, wherein the data

sending apparatus is further configured to:

send the at least one RL.LC PDU to an MAC layer of the
data sending apparatus;

encapsulate, at the MAC layer of the data sending appa-
ratus, the at least one RLC PDU into a MAC PDU; and

send the MAC PDU to the data receiving apparatus.

30. The system according to claim 29, wherein the data

receiving apparatus is configured to:

receive, at an RLC layer of the data receiving apparatus,
the MAC PDU from an MAC layer of the data receiv-
ing apparatus; and

when determining, based on the header of the RLC PDU
in the MAC PDU, that the payload of the RLC PDU is
a complete RLC SDU, obtain the RLC SDU and send
the RLC SDU to a PDCP layer of the data receiving
apparatus; or

when determining, based on the header of the RL.C PDU,
that the payload of the RLC PDU is a segment of an
RLC SDU, obtain all segments of the RLC SDU,
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restoring all the segments to the RLC SDU, and send
the RLC SDU to a PDCP layer of the data receiving
apparatus.
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